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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claims 1 , 2, & 14 are rejected under 35 U.S.C. 1 02(b) as being anticipated by 
Jurisch, US 6,448,780, in view of Vokey et al., US 4,947,469 and Godo et al, US 
6,225,810. 

As per Claims 1 & 14 Jurisch discloses a method of determining the impedance 
across a in a section of an energized power distribution system 1 using the energizing 
power (i.e. "a power-supply line through which ac current is flowing", ABS, lines 1-2), 
the method comprising: 

• measuring a first voltage (U s (tn) by 2) produced by the energizing power at a first 
end of the section (at point of 4) of the energized power system (FIG. 1); 

• measuring current (ls(tn) by 2)through the section of the energized power system 
(FIG. 1) produced by the energizing power; 

• determining the impedance R(t n ) as a power P(t„) divided by the current l(tn), 
(column 4, line 15). 

■ 

Jurisch does not disclose 
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• a section of an energized power distribution system containing a pressure 
junction; 

• measuring a second voltage produced by the energizing power at a second end 
of the section of the energized power system; 

« determining the impedance as a difference between first voltage and second 
voltage divided by the current. 
Vokey discloses: 

• measuring a second voltage (V(b), by 14B) produced by the energizing power at 
a second end of the section of the energized power system; 

• determining the impedance R(a) as a difference between first voltage V(a) and 
second voltage V(b) divided by the current l(a). 

Godo discloses measuring an impedance across a pressure junction (i.e. joint, 
see FIG. 12-14). 

Therefore, it would have been obvious to a person of ordinary skill in the art to 
measure the impedance in terms of a voltage difference divided by the current, as 
taught by Vokey, rather than the method of Jurisch where the impedance is determined 
by dividing the power by the current, in order to simplify the steps of calculation. 
Further, it would have been obvious to a person of ordinary skill in the art to measure 
the impedance in a section of a power distribution system containing a pressure 

* 

junction, as taught by Godo, in the method and apparatus of Jurisch, in order to monitor 
a junctions suspect of fault (Godo, column 4, lines 7-10). 



t 
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As per claim 2, Jurisch, as modified, discloses a method of determining the 
impedance across a in a section of an energized power distribution system as applied to 
Claim 1 above. Jurisch further discloses summing the current for a specified number of 
measurements (in the instant case k times, wherein k is 10, column 4, lines 1-5). 

Jurisch does not disclose: 

measuring of the first voltage, the second voltage and the current is performed 
repeatedly multiple times, and wherein determining the impedance of the section of the 
power distribution system comprises summing a difference between the first and 
second voltages to generate a summed voltage difference and summing the current to 
generate a summed current for a selected number of measurements of the first voltage, 
the second voltage and the current, and dividing the summed voltage difference by the 
summed current to generate the impedance. 

Vokey further discloses: 

measuring of the first voltage V(a), the second voltage V(b) and the current 1(a) is 
performed repeatedly multiple times, and wherein determining the impedance of the 
section of the power distribution system comprises summing a difference between the 
first and second voltages to generate a summed voltage difference and summing the 
current to generate a summed current for a selected number of measurements N of the 
first voltage, the second voltage and the current, and dividing the summed voltage 
difference by the summed current to generate the impedance (column 3, lines 41-43) 
and eq. 1 , line 52, where N is the number of measurements taken. 
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Therefore, it would have been obvious to a person of ordinary skill in the art to 
conduct the measurement of the voltage and current a selected number of times and 
then summing the voltage difference measurements and summing the current 
measurements, and dividing the summed voltage difference by the summed current to 
generate the impedance, as taught by Vokey, in the measurement method of Jurisch, in 
order to have sampled values for determination of an impedance at a time t (Jurisch, 
column 4, lines 7-9). 

As per Claims 3 & 15, Jurisch, as modified, discloses the method of determining 
impedance as applied to Claims 2 & 14 above. Jurisch further discloses the energized 
power distribution system being an AC (ABS., lines 1-3) power distribution system in 
which the voltages (including U(t) & U s (tn), and the current l s (tn) are all AC (ABS., lines 
5-6) and wherein the measuring of the first ac voltage, the second ac voltage and the ac 
current are performed substantially simultaneously (by 2). 

As per Claims 4 & 17, Jurisch, as modified, discloses the method of determining 
impedance as applied to Claims 2 & 14 above. 

Jurisch, as modified, does not discloses squaring the sums of voltage differences 
or squaring the sums of the current, and then dividing the summed voltage difference 
squared by the summed current squared to generate a representation of the 
impedance. 
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Godo discloses summing the voltages squared (column 5, lines 2-3, in eq. 6) and 
summing the currents squared (column 4, line 55, in eq. 5), then dividing the summed 
product of voltage and current by the summed current squared to generate a 
representation of the impedance (column 4, line 55, in eq. 5). 

Therefore, it would have been obvious to a person of ordinary skill in the art to 
change the equation to the sum of voltage difference squared divided by the sum of 
current squared, as taught by the applicant, since there are numerous representations 
of impedance are acceptable in the art. Therefore, it would have been obvious to 
square the sums of voltages and currents, as taught by Godo, in the summed voltages 
and currents equation of Jurisch, in order to provide an averaging process of the 
sampled currents and voltage differences (column 5, lines 15-17). 

As per Claim 5, Jurisch, as modified, discloses the method of determining 
impedance as applied to Claim 4 above. 

Jurisch, as modified, does not disclose repeating the calculations of the 
impedance, as in claim 4 above, to generate successive values of the impedance and 
including limiting changes in the successive values of the impedance. 

Godo further discloses repeating the measuring process (column 6, line 56) to 
calculate the impedance. 

Therefore, it would have been obvious for a person of ordinary skill in the art to 
repeat the measuring process in order to monitor the changes in the calculated values 
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of impedance. Further, it is well known in the art to repeat and record successive 
values of data, the impedance in this case, and note the changes in the data. 

As per Claims 6, 18, 19, Jurisch, as modified, discloses the method of 
determining impedance as applied to Claims 5 & 17 above. 

Jurisch, as modified, does not disclose limiting changes in successive values of 
impedance comprises changing the impedance to a preceding value of the impedance 
plus a value X when the impedance is more than the preceding value of the impedance, 
and changing the impedance to the preceding value of impedance minus the value X 
when the impedance is less than the preceding value of the impedance. 

Godo further discloses replacing the preceding value of the impedance by adding 
a value (column 3, line 26, eq. 3). 

Therefore, it would be obvious to subtract the value of X when the impedance is 
less than the preceding value of the impedance, since the value of X is a compensating 
value and must be used accordingly. It would have been obvious to a person of 
ordinary skill to compensate for the variations in the calculated impedances as taught by 
Godo (eq. 3), in the impedance determining method of Jurisch, in order to stabilize the 
output values of the successive impedance measurements. 

As per Claims 7 & 20, Jurisch, as modified, discloses the method of determining 
impedance as applied to Claims 5 & 18 above. 
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Jurisch, as modified, does not disclose generating the value X by multiplying a 
selected gain by an initial value of the impedance. 

Godo further discloses generating the value X by multiplying a selected gain by 
an initial value of the impedance (column 3, line 26, eq. 3 & 4). 

Therefore, it would have been obvious to a person of ordinary skill in the art to 
calculate X by multiplying the gain by the initial value of the impedance, as taught by 
Godo, in order to compensate for the output values of the successive impedance 
measurements. 

As per Claim 13, Jurisch, as modified, discloses the method of determining 
impedance as applied to Claim 1 above. Jurisch further discloses a power distribution 
system that is an AC power distribution system energized by AC power such that the 
first voltage, the second voltage and the current are all AC (ABS., lines 1-5). 

Jurisch, as modified, does not disclose calculating a transformer ratio from the 
first AC voltage and the second AC voltage when the first ac voltage and the second 
AC voltage differ by a selected amount and applying the transformer ratio to one of the 
first AC voltage and the second AC voltage before determining the impedance. 

Godo discloses an AC power distribution system where the first voltage, second 
voltage, and current are all AC, and calculating a transformer ratio (N S /N D ) from the first 
ac voltage V s and the second ac voltage V D when the first ac voltage and the second 
ac voltage differ by a selected amount and applying the transformer ratio to one of the 
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first ac voltage and the second ac voltage before determining the impedance (column 
3, lines 49-54). 

Therefore, it would have been obvious for a person of ordinary skill in the art to 
calculate the transformer ratio and apply the ration before determining impedance, as 
taught by Godo, in the impedance measuring method of Jurisch, in order to check for 
the proper closing of couplers (column 3, line 58). 

m 

As per claim 16, Jurisch, as modified, discloses an apparatus of determining the 
impedance across a section of an energized power distribution system as applied to 
Claim 14 above. Jurisch further disclose the means 2 for measuring the first voltage, 
the means 2 for measuring the AC current, measure the first voltage U s (t n ), and the 
current l s (t) repeatedly (k times, in the instant case k=10). 

Jurisch does not disclose the means for determining impedance, comprising 
means for repetitively calculating the impedance from the selected number of 
measurements of the first voltage, the second voltage, and the current. 

Vokey discloses the means for repeatedly calculating the impedance from the 
voltage and current measurements (column 3, lines 41-43). 

Therefore, it would have been obvious to a person of ordinary skill in the art to, 
calculate the impedance repetitively, as taught by Vokey in the impedance measuring 
apparatus of Jurisch, in order to arrive at statistical certainty for the measured 
impedance values (Vokey, column 3, lines 41-43). 
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2. Claims 10 & 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jurisch, in view of Vokey et al. and Godo et al., as applied to Claim 1 above, and further 
in view of Ball, US 4,954,782. 

As per Claims 10 & 1 1, Jurisch as modified, discloses the method of determining 
impedance as applied to Claim 1 above. Jurisch further discloses taking a voltage 
measurements U s (t„) at point (4) not separated by the pressure joint (see FIG. 1). 

Jurisch, as modified, does not discloses a known fixed impedance through which 
current through the pressure joint flows, and dividing a difference between the two 
spaced apart voltage measurements by the known fixed impedance. 

Ball discloses a known fixed impedance Rr through which current Is through the 
pressure joint flows (FIG. 2), and dividing a voltage Vr measurement by the known 
fixed impedance Rr (column 4, line 3). The voltage Vr can be represented by a 
difference of two spaced apart voltages W & Vr". Ball further discloses that one of 
the first Vr + and second voltage Vr' measurements is used as one of the two spaced 
apart voltage measurements. 

Therefore, it would have been obvious to a person of ordinary skill in the art to 
measure the current flowing through the pressure joints by the equation as taught by 
Ball, in the method of Jurisch, in order to calculate a more accurate current value than 
can be measured by an ammeter. 
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3. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Jurisch, 
in view of Vokey et al. and Godo et al., and Ball, as applied to Claims 10-1 1 above, and 
further in view of Haun et al., US 6,477,021 . 

Jurisch discloses measuring at least one of the first voltage U s (t„) and the current 
U(t) is performed using devices provided in the power distribution system (see FIG. 1). 

Jurisch, as modified, does not disclose group of components comprising: 
switches, circuit breakers, contactors, network protectors, over-current relays and 
monitors. 

Haun discloses group of components comprising: switches, circuit breakers, 
contactors, network protectors, over-current relays and monitors (FIG. 1). 

Therefore, it would have been obvious for a person of ordinary skill in the art to 
use components already present in the power distribution system for current and 
voltage measuring purposes, as taught by Haun, in the method of measuring of Jurisch, 
in order to minimize the number of components and reducing the complexity of the 
system. 

Allowable Subject Matter 

4. Claims 8-9 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

As per Claim 8, the prior art fails to teach an impedance measuring method in an 
energized power distribution system, wherein measurements of the first AC voltage, the 



« 



Application/Control Number: 10/643,351 Page 12 

Art Unit: 2858 

second AC voltage and measurements of the AC current used in generating the 
summed voltage difference squared and the summed current squared, are selected to 
eliminate any power factor in the energizing AC power. 

As per Claim 9, the prior art fails to teach an impedance measuring method in an 
energized power distribution system, wherein the selected number of the first AC 
voltage and the second AC voltage measurements used to generate the summed 
voltage difference squared and the selected number of AC current measurements used 
to generate the summed current squared are selected to begin at a zero crossing of the 
difference between the first and second AC voltage, and a closest zero crossing of the 
AC current. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Tanaka et al. v US 5,764,462, discloses a method of measuring 
impedance in a power distribution system where the current measurements are 
repeated, summed, and squared. Turtle, US 5,189,375, US 5,391,991, US 6,281,685, 
discloses a method and apparatus for testing impedance in energized power distribution 
systems. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marina Kramskaya whose telephone number is 
(571)272-2146. The examiner can normally be reached on M-F 7:00-4:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Lefkowitz can be reached on (571)272-2180. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 

« 

Patent Application Information Retrieval (PAIR) system. Status information for 

* 

published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



MK 




